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VIII.—ON THE FOSSIL FLORA OF NEW ZEALAND.

By Dr. CONSTANT™ Baron TON ETTINGSHAUSEN, F.C.G.S.,

Professor of Botany, University of Graz, Austria.

IT was my good fortune in 1884 to receive two interesting collec-
tions of fossil plants from New Zealand, for which I am indebted

to the kindness of Professor (now Sir Julius) von Haast, of Christ-
church, and Professor T. J. Parker, of Dunedin. In these collections
seventeen localities of fossil plants are represented which belong to
three formations : the Tertiary, the Cretaceous, and the Triassic
formations.

The relation of the living flora of New Zealand to its Tertiary
one has already formed the subject of a paper submitted by me to
the Imperial Academy of Sciences in Vienna, under the title
" Genetische Gliederung der Flora Neuseelands " (Sitzungsberichte
vol. 58, part i. p. 953). I have pointed out in it that the endemic
New Zealand flora not only contains types which may probably
descend from the principal element of its Tertiary Flora, but also
such ones probably being derivable from some accessory elements
of the latter flora.

Only a brief time has elapsed since my attention has been again
drawn to the subject, and I have been enabled by the examination of
the above-mentioned collections to lay a Memoir before the Vienna
Academy, entitled: " Contributions to the Fossil Flora of New
Zealand" (Denkschriften, vol. 53, par t i , 1887), of which I now
have the pleasure to give a brief account.

The Tertiary Flora of New Zealand, collected from eight localities,
as Shag Point, Dunstan, Landslip Hill, Malvern Hills, Kacacliff
Gully, Weka Pass, Amuri and Murderer's Creek, comprises till now
as far as investigations could bring to light, 52 species which are
distributed into 39 genera and 26 families. Of these species 3 are
Cryptogamas, 11 Gymnospermee, 2 Monocotyledons, 22 Apetalse, 3
Garnopetalse and 10 Dialypetala?. Eegarding the general character
of the flora, it by no means essentially deviates from that of the
hitherto known Tertiary Flora. We find here the same mixed
character as in the Tertiary Flora of Europe, of North America, and
of Australia, the analogies of which to the New Zealand Tertiary
species may easily be surveyed in a table appended to the above-
mentioned Memoir.

Although the Tertiary Flora of New Zealand is very different
from the living one, yet with regard to several species a close
relationship is clearly indicated between them. Thus, Aspidhim
tertiario-zelandicum and A. Novce-Zelandiae, Dammara Oweni and
D. australis, Lamb., Podocarpus Parkeri and P. Totara, Don., Decry-
dium prw-cupressinum and D. cupressinum, Sol., etc., are closely allied.
Besides several genera, for instance, Fagus, Uedycarya, Santalum,
Loranthus, etc., are represented in both, whereas others seem to be
in a genetic relation to living ones, and the latter may in some
degree be transmuted from the former. Thus, Daphnophyllum or
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Lnurophyllum may have been evolved from Nesodapline, likewise
Apocynophyllurn from Parsonsia, Aralia from Schefflera, Sapindus from
Alectryon, etc. On the contrary, we miss in the recent endemic flora
of New Zealand a considerable series of genera belonging to its Tertiary
flora, for instance: Lomariopsis, Sequoia, Araucaria, Seafortliia,
Casuarina, Myrica, Alnus, Quercus, JJlmus, Planera, Ficus, Ginnamo-
mum, Dryandra, Diospyros, Aralia, Acer, Sapindus, Elmodendron, etc.

According to the preceding statements, the principal results of my
memoir are as follows :—

Firstly.—In New Zealand there exists a genetic relationship
between its Tertiary and its living flora.

Secondly.—The Tertiary Flora of New Zealand contains the
elements of floras.

Thirdly.—The Tertiary Flora of New Zealand is a part of that
universal Original-flora from which all living floras of the globe
descend.

Fourthly.—In New Zealand only one part of its Tertiary Flora
has changed into its living flora, the other has become extinct.

I proceed now to give a brief record of the fossil plants occur-
ring in the above-named localities.

I. Of all the localities ascribed to the Tertiary formation, that of
Shag Point is the richest and most interesting. Of Cryptogama? two
species of Aspidium, and of Cycadece one specimen, betraying some
resemblance to Zarnites tertiarius, Heer, have been found there. Of
Coniferfe 10 species have been discovered there, belonging to 7 genera.
Of Monocotyledons one Caulinites species, and of Dicotyledons a
considerable series occur there, namely :—One Casuarina species ;
two species of Myrica, the one allied to M. integrifolia, Ung., of the
European Tertiary Flora, the other similar to M. quercifolia, L., a
native of the Cape of Good Hope; one Alnus species, closely allied
to the European Tertiary, A. Kefersteinii, as well as to the Australian
Tertiary A. MacCoyi, M.; four Quercus species, one of them related
to Q. macranthera, native of the Caucasus, another allied to the
European Tertiary Q. lonchitis, Ung. ; two species of Fagus, the
one related to F. procera and F. alpina, both natives of Chili; the
other very similar to F. Dencalionis, Ung., as well as to the North
American F. ferruginea. One Ulmus and one Planera species, both
analogous to species of the European Tertiary Flora; one Ficus
species corresponding to -F. lanceolata of the European Tertiary, and
to F. Burkei, m., of the Australian Tertiary Flora ; one Hedycarya
species, analogous to the Tertiary H. europees, as well as to the
Australian Tertiary IT. Wiclcami; one dnnamomum species, closely
allied to C. polymorphum and to C. polymorphoides ; two Cassia
species, the one closely related to C. phaseolites and C. phaseoli-
toides, the other to C. Memnonia. Besides, species of the genera
Santalum, Diospyros, Aralia, Loranthus, Acer, and Carpolithes, their
analogues being represented in the Tertiary of Europe, North
America, and Australia having been found there.

From the flora of the above-mentioned locality we may safely
conclude that it, and probably also the following localities belong to
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the Lower Tertiary. As many species of this flora are closely
allied, or at least analogous to Eocene species, I refer it to the
Eocene Period.

II. From Dunstan the following species are now before us :—One
Lmnariopsis species, analogous to L. bilinica from the Eocene strata
of Kutschlin, near Bilin, and related to L. triquetra, a native of
Nepal; the Aspidium species which has also been collected from the
preceding locality; and one Seaforthia species, analogous to S.
Mellingii of the fossil Flora of Eibiswald, and to S. robusta, E.
Brown, living in Australia.

III. From Landslip Hill the following came :—The Sequoia species
also found at Shag Point; one Dryophyllum species, being analogous
to D. lineare from the Eocene Flora of Sezanne ; two Apocynophyllum
species, the one corresponding to A. helveticum of the European
Tertiary, and to A. MacKinlayi of the Australian. Eocene Flora, the
other related to A. Taberncemontana of the fossil Flora of Eadoboj ;
one Elaodendron-species corresponding to E. helveticum of the
European Tertiary Flora and E. curtipendulum, a native of Norfolk
Island.

IV. At Malvern Hill I., the following species have been found :—
An Araucaria and a Damrnara species, both also occurring at Shag
Point; a Myrica, representing the widely-spread Tertiary Myrica
Hgnitum; a Qitercas-species coming also from Shag Point; a Fagus
corresponding to F. Wilhinsoni of the Australian Tertiary ; a Flanera
which appears also at Shag Point and at Murderer's Creek; a
Cissophyllum, approaching the genera Cissites and Ampelophyllum.

V. At Kacacliff Gully the following fossil plants have been found :
—An Alnus and a Quercus, both also occurring at Shag Point; a
Sapindus, corresponding to S. falcifolius of the European, and to S.
caiidatus of the American, as well as to S. Gossei of the Australian
Tertiary Flora.

VI. From Weka Pass, a Daphnophyllum-s'peoies, related to T>. ellip-
ticurn, Heer, has been collected.

VII. At Aruuri a fragment of wood has been discovered. I referred
it to Dammara Oweni, a species occurring also at Shag Point and at
Malvern Hills I.

VIII. At Murderer's Creek the following fossils have been obtained :
A Quercus, a Planera, a dnnamomum, and a Cassia, all also collected
from the preceding localities I.—V.; a Dryandra, closely related to
D. acutiloba of the European and to D. Benthami of the Australian
Tertiary Flora.

Taking into consideration that although only a few species have
been found at each of the localities Nos. II.—VIII., the plurality of
the species is common to them, especially to Shag Point, we may
conclude that their flora is to be referred to the same period, being
already determined as Eocene.

The strata containing remains of Dicotyledons in New Zealand
having been collectively called the " Cretaceo-Tertiary Formation," I
have pointed out that some of the strata must be referred only to the
Tertiary, and the others only to the Cretaceous formation. Whilst

https://doi.org/10.1017/S0016756800193987
Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. 
Downloaded from https://www.cambridge.org/core. University of Chicago, on 11 Nov 2017 at 02:20:16, subject to the

https://doi.org/10.1017/S0016756800193987
https://www.cambridge.org/core/terms
https://www.cambridge.org/core


366 Prof, von Ettingshausen—New Zealand Fossil Flora.

the former have already been taken into consideration in the preceding
exposition, I proceed now to explain the results of my investigations
of the fossil Flora of the Cretaceous formation.

The Cretaceous Flora of New Zealand has up till now been col-
lected from four localities, as, Pakawau, Grey Eiver, Wangapeka
and Eeefton. It contains 37 species, distributed into 29 genera and
17 families. Of these species 4 are Cryptogamse, 8 Coniferse, 4
Monocotyledons, 13 Apetalas, and 8 Dialypetalas. The Gamopetalse
are wanting here. Several species seem to be the ancestors of
Tertiary ones, particularly of the genera Aspidium, Podocarpus, Da-
cry dium, Quercus, Fagus, Cinnamomum, Dryandroides, Ceratopetalum,
Cupanoides, etc. According to the closer relationship of some of
these species to Tertiary ones, we may refer the above-mentioned
localities to the Upper Cretaceous formation.

I. Pakawau, Nelson, the richest locality of the four, contains well-
preserved fossil plants. Its flora is characterized by species of ferns
exhibiting the facies of Cretaceous ferns : by the genera of Coniferas
Podocarpium and Daerydinium; by a peculiar genus of Musaceae,
Saastia, related to Musophyllum; by Ulmophylon, a genus comprising
the ancestor-species of Tertiary Ulmus and P/nnera-species ; by a
Dryophyllwn and by a Grewiopsis-S])ecies analogous to species of the
American Cretaceous formation; and by species of Cinnamomum and
Dryandroides, corresponding to European Cretaceous species. There
have also been found a Bambusea, a Casuarinites, a peculiar Fagus-
species and a Cupanites.

II. Gery River, Westland, a locality which offers many but not such
well-preserved fossils. There have been disvovered a Flabellaria,
related to F. longirhaehis, Ung., from the Cretaceous beds of Muth-
mannsdorf, Austria ; two species of Quercus, one species of Celastro-
phyllum and one species of Palceocassia, all corresponding to species
of the Cretaceous Flora; a Dalbergiopliyllum reminds us of a Dalbergia-
species of the same flora. There also have been found, a Knighiio-
phyllum and a Ceratopetalum, both peculiar to this locality, whilst a
Bambusea, a Casuarinites and a Cupanites, which also occur at the
former locality, have been collected.

III. Wangapeka, Nelson, showing a flora which agrees with that
of the preceding localities, inasmuch as some of its species are com-
mon to the latter. Of the several forms of fossil plants peculiar to
this locality, the following are worthy of notice : Two genera of
Coniferse, the one intermediate between Cephalotaxus and Torreya,
the other uniting Ginkgo with PJiyllocladus ; two Quercus, one Fagus
and one -FVras-species, all corresponding to Cretaceous forms; a Sapin-
dopliyllum analogous to Sapindus prodromus, Heer, from the Cretaceous
strata of North Greenland ; a Dalbergiophyllum and a Poacites.

IV. Reefton, Nelson.—Only Casuarinites Cretaceous has been found
here, a species which also occurs at Pakawau and at Grey River.

The collections of Sir Julius von Haast and Prof. Parker also con-
tain numerous fossil plants from localities which I refer to much
lower Mesozoic strata. They are Mount Potts, Haast Gully, Malvern
Hills II., Mataura and Waikawa. A greater difference of age of
these localities is excluded by some common species which they
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contain. The species mostly are analogous to Triassic ones. I may
therefore not be far wrong in supposing that all the last-named
localities belong to the Trias formation.

A brief record of their flora follows :—
I. Mount Potts. Here have been collected :—Equisetum microdon,

m., a species corresponding to an European-Triassic one ; Taniopteris
pseudo-vittala, m., closely allied to T. vittata from the European
Trias-flora; Aspleniurn Hochstetteri, Ung. sp.; Palissya podocarpoides,
m., analogous to P. Braunii, Endl. ; Baiera australis, m., also corre-
sponding to an European species of that flora; Phyllodes of Thinn-
feldia anstralis, m., and of Protocladus lingua, m.

II. At Haast Gully (also called " Clent Hills ") have been found :
—Sphenopteris amissa, m., S. Clentiana, m., Pecopteris proximo,, m.,
Taniopteris pseudo-simplex, m., all more or less related to Triassic
species, Taniopteris pseudo-vittata, Camptopteris Haastii, m., Asplenium
Hochstetteri, Equisetum microdon, Palissya podocarpoides, and Baiera
australis.

III. Malvern Hills II. (not to be confounded with the above-
named Tertiary locality Malvern Hills I.). Pecopteris proximo,, m.,
Taniopteris lomariopsis, m., both related to Triassic species, Asplenium
palao-darea, m., A. Hochstetteri, Podozamites Malvernicus, m., and
Protocladus lingua have been collected there.

IV. Matura and V. Waikaioa. There have been found :• Spheno-
pteris Palaopteris, Ung. sp., Hymenophjllites australis, m., Taniopteris
pseudo-simplex, T. lomariopsis, Asplenium Hochstetteri, Macro-Tcenio-
pteris affinis, m., Lycopoditespalao-selaginella, m., Nilssonia Zeelandica,
m., Zamites Matanrensis, m., Pterophyllum Dieffenbachi, m. The
fossil plants are well preserved there, and the species bear more or
less the facies of those of the Triassic Flora.

In concluding this brief notice, I have to remark that I am unwill-
ingly compelled to disagree with the view expressed by Sir James
Hector, and published by him in " New Zealand Court," Catalogue
Indian and Colonial Exhibition, London, 1886, p. 60, namely, that there
occur Mesozoic plants in New Zealand, as, for instance, species of Ale-
ilwpteris, Taniopteris, etc., together with leaves of Tertiary Dicotyledons
in one and the same strata. I have not seen any trace of such a con-
nexion in the rich material the above-mentioned collections offer.
Sir James Hector's statement may be based on some mistake; perhaps,
he has taken specimens of Camptopteris for leaves of Dicotyledons, an
error easily possible when the specimens are not well preserved.

I.—A POPULAR GUIDE TO THE GEOLOGY OF THE ISLE OP WIGHT,
WITH A NOTE ON ITS RELATION TO THAT OP THE ISLE OP PURBECK.
By MARK W. NORMAN. 8VO. pp. 240, Map, Sections, and 15
Plates of Fossils. (Ventnor, 1887.)

ME. MARK NORMAN, who some years ago contributed a
paper on the Greensand formation of the Isle of Wight

to the GEOLOGICAL MAGAZINE, now presents us with a popular
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